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Abstract 
This research work takes a look into the importance of some commercial inland fish species, how they are 
affected by climate change and how fish farmers in the study area are adjusting to the variation in climate, as 
there is strong evidence that the fisheries sub-sector of agriculture is experiencing major challenges as a result of 
climate change. Respondents in the study area are majorly fish farmer and perceived climate change factors to 
include variability of temperature, air humidity and total rainfall. 
 
INTRODUCTION 
According to the fifth assessment report of the Intergovernmental Panel on Climate Change (IPCC) 2014, 
climate change is defined as a change in the state of  the climate that can be identified (e.g. by using statistical 
tests) by changes in the mean and the variability of its properties, and that persists for an extended period, 
typically decades or longer. Climate change may be caused due to natural internal processes or external forces 
such as modulations of the solar cycles, volcanic eruptions, and persistent anthropogenic changes in the 
composition of the atmosphere or in landuse. Climate change is a change in climate that is attributable directly or 
indirectly to human activities. It affects the atmospheric conditions of the earth thereby leading to global 
warming. According to Raymond and Victoria (2008), climate change has the potential to affect all natural 
systems thereby becoming a threat to human development and survival socially, politically and economically. A 
comprehensive 
summary by the IPCC in 2007 stated that human actions are very likely the cause of global warming; 
meaning a 90% or greater probability is attributable to man, and many of this human activities are carried out 
dally thereby forcing the change in climate, some of these activities carried out by man have varying 
contributions to the changes in the climatic systems. The burning of coal, oil and natural gas (gas flaring), as 
well as deforestation and various agricultural and industrial practices, are altering the composition of the 
atmospheric and are contributing to climate change (www.gerio.org). These human activities lead to increased 
atmospheric concentration of a number of greenhouse gases, which in turn produce greenhouse effects 
(www.undp.org). 
Climate change among other things is a major challenge on agricultural practises and development in 
the World, Africa and Nigeria.  Ziervogel et al (2006) noted that climate change, which is attributable to natural 
climate cycle and human activities, has adversely affected agricultural productivity in Africa. This is particularly 
because African agriculture is predominantly rain-fed and hence fundamentally dependent on the vagaries of 
weather (Watson et al, 1987). Zoellick (2009) stated that, as the planet warms, rain fall patterns shift, and 
extreme events such as droughts, floods, and forest fires become more frequent. This results in poor and 
unpredictable yields, thereby making farmers more vulnerable, particularly in Africa (UNFCCC, 2007). Climate 
change affects agriculture in several ways, one of which is its direct impact on food production. Besides, almost 
all sectors in agriculture (crop, livestock, pastoralism, fishery, etc) depend on weather and climate whose 
variability have meant that rural farmers who implement their regular annual farm business plans risk total 
failure due to climate change effects (Ozor et al, 2010). The risk from climate in Africa, and the rest of the world, 
includes, rising temperatures and heat waves, shortfalls in water supply/increasing floods arising from 
shortage/excessive rainfalls, sea level rise, increasing likelihood of conflict and induced environmental and 
vector borne diseases. These conditions emanating from climate change are bound to compromise agricultural 
productions (crop, livestock, forest and fishery resources), nutritional and health statuses, trading in agricultural 
commodities, human settlements (especially of agricultural communities), tourism and recreation among others 
(Tologbonse et al, 2010). Apart from the physical and financial implication of climate change, climate change 
also has serious impact on fisheries and aquaculture as climate is a major driver that enhances the growth and 
sustainability of aquaculture sector. The recent variation in temperature, air humidity and total rainfall has not 
been favourable to aquaculture production in ponds system.  These problems have contributed to major loss of 
production and increase in socio-economic and income vulnerability among farmers. The small scale or 
individual farmers are among the highest vulnerable to climate change (Tan, 1998). According to F.A.O (2009), 
global fish production came to about 144 million metric tones (mmt) comprising 92mmt from capture and over 
51mmt from aquaculture. Production of 92mmt from capture represents a decrease of 2.2mmt compared to 
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figures for 2005. Considering Nigeria’s enormous water resources, human capital and other natural endowments, 
the Federal Department of Fisheries estimated fish production of over 1.7mmt comprising 201,300mt (offshore 
fisheries), 288,200mt (inland fisheries) and 1,180,215mt (aquaculture) (George,2010). Climate change requires 
the development of natural resources management strategies that ensures the sustainable use of soil and water, 
halt biodiversity decline and deal with emerging issues such as demand for renewable energy (A. Aphunu et al, 
2012), so therefore, efforts must be put into reducing human activities enhancing climate change and also 
improving on ways to adapt to the consequences of the change.  Adaptation is understood to include efforts to 
adjust to ongoing and potential effects of climate change (Mani et al, 2008).Within the context of climate change, 
adaptation include the actions people take in response to, or in anticipation of changing climate conditions in 
order to reduce adverse impacts or take advantage of any opportunities that may arise. 
This paper discusses the perception of fish farmers on the impact of climate change on fish production 
as well as strategies adopted to cope with the impacts in New Bussa. The specific objectives were to 
(i) Determine fish farmers’ level of climate change awareness; 
(ii) Examine sources of information on climate change; 
(iii) Determine fish farmers’ perception of impact of climate change on fish production; 
(iv) Ascertain fish farmers’ coping strategies of reducing/alleviating the effect of climate change, and 
 
LIST OF COMMERCIAL FISHES IN KANJI 
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METHODOLOGY 
New Bussa is a town in Niger State, Nigeria. It is the new site of Bussa after the K ainji Lake dam set the 
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previous location underwater. As of 2007 New Bussa is the headquater of Borgu Emirate and Borgu Local 
Government. New Bussa is located at about 40km North at 10°1351’’N 4°28’31’’E (Altitude 561 ft or 170 
meters) 
 
DATA COLLECTION AND SAMPLING PROCESS 
The fish farmers in this area constitute the population of this study, so therefore a random sampling technique is 
used to select respondents from fishing communities like Kainji (Lake), Monai, Nassarawa, e.t.c. 
 Data for the study were collected through a semi-structured interview schedule. In order to characterize 
the respondents on their socio-economic status, educational level, fish farm experience, number of ponds owned, 
membership of social groups, household size and average annual income, were ascertained. In ascertaining 
perceived impact of climate change on fish production, a four-point Likert-type scale with options of strongly 
agree, agree, disagree and strongly disagree with nominal values of 4,3,2 and 1 respectively was used to obtain 
responses from fish farmers. Also, to determine strategies adopted by fish farmers to reduce the effects of 
climate change, farmers were agreed to tick options from a list of various mitigation and adaptation options 
obtained from literature, expert opinions and observations. Data were analyzed using both descriptive and 
influential statistics. Objectives one, two and four were analyzed using frequency and mean scores. While 
objectives three was analyzed using mean scores. 
 
RESULT AND DISCUSSION 
Table 1 
RESPONDENT FREQUENCY PERCENTAGE 
MALE 81 79.4% 
FEMALE 21 20.6% 
TOTAL 102 100% 
Source: field survey 
This implies that majority of fish farmers in the study area are male (79.4%), while female fish farmers 
population is about 20.6% of the total. This agrees with findings of scholars like Ogunlade (2007), George 
(2010), Aphunu (2012), Olokor (2013), who found out that fish farmers in this area is dominated by the male 
gender, this may be as a result of tedious and laborious activities involved in aquaculture 
DEMOGRAPHY 
Table 2 
AGE  NUMBER PERCENTAGE 
10-20 10 9.8% 
21-30 21 20.5% 
31-40 42 41.2% 
41-50 15 14.7% 
51-60 8 7.8% 
61-70 5 4.9% 
71-80 1 0.9% 
80 ABOVE NIL NIL 
TOTAL 102 100% 
 Source: field survey 
The age demographic result above shows that 41.2% of the respondent are between age 31-40, which 
simply implies that majority of those involve in fish farming in the study area are young, energetic  and well 
within the productive age, which can handle the variation in climate. 
 
MARITAL STATUS 
Table 3 
MARITAL STATUS NUMBER PERCENTAGE 
SINGLE 25 24.5% 
MARRIED 77 75.4% 
TOTAL 102 100% 
Source: field survey 
The above result indicate that majority of the respondents in the study area are married and has help 
from their immediate family. 
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EDUCATIONAL BACKGROUND 
Table 4 
EDUCATIONAL 
BACKGROUND 
NUMBER PERCENTAGE 
TERTIARY 48 47.1% 
SECONDARY 45 44.1% 
PRIMARY 7 6.8% 
NONE 2 2% 
TOTAL 102 100 
 Source: field survey 
Table 4 above shows the educational background of the respondent within the study area and indicates 
that majority of respondents have tertiary educational background and closely followed by those with secondary 
educational background. The implication of this is that majority of the fish farmers are showing considerable 
progress in education and enlightened, which in turn can influence their perception and adoption of latest 
technologies in aqua cultural practises. 
 
EXPERIENCE  
Table 5 
YEARS OF EXPERIENCE FREQUENCY PERCENTAGE 
1-5 45 44.1% 
6-10 24 23.5% 
11-15 18 17.6% 
16-20 15 14.7% 
21-25 NIL NIL 
26 ̷̸ ABOVE NIL NIL 
TOTAL 102 100 
Source: field survey 
The above result shows that majority of the respondents have between 1-5 years experience as fish 
farmers which indirectly means that they are new entrants, and  that their knowledge about fish farming and how 
climate change can affect the practise may not be full, this will definitely tell on their knowledge of mitigating 
and adaptation to the effect of climate change as well. 
 
NUMBER OF POND OWNED 
POND FREQUENCY PERCENTAGE 
1-5 71 69.6% 
6-10 20 19.6% 
11-15 11 10.8% 
16 ABOVE NIL NIL 
TOTAL 102 100% 
Source: field survey 
Table 6 above shows that majority of the respondents owned between 1-5 (69.6 %) ponds, which 
invariably implies that majority of the respondents are small scale fish farmers, which means their relative 
income is low and are most times used to support or augmenting household issues. 
 
CLIMATE CHANGE AWARENESS 
Table 7 
AWARENESS FREQUENCY PERCENTAGE 
YES 75 73.5% 
NO 27 26.5 
TOTAL 102 100% 
Source: field survey 
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EXTENT OF KNOWLEDGE 
Table 8 
KNOWLEDGE FREQUENCY PERCENTAGE 
NO KNOWLEDGE 37 36.3% 
LITTLE KNOWLEDGE 45 44.1% 
REASONABLE KNOWLEDGE 11 10.8% 
GREAT KNWOLEDGE 9 8.8% 
TOTAL 102 100% 
Source: field survey 
Table 7 and 8 above shows the awareness and extent of knowledge of respondent to the issue of climate 
change, whereby 73.5% of the respondents agrees to be aware of climate change while a majority of 44.1%of the 
same total respondent says they have little knowledge of climate change. Although there is a little improvement 
in the level of awaereness (relating it this to the findings by Aphunu, 2012), this implies a high level of 
awareness, yet a low level of access to information about climate change. 
 
SOURCES OF INFORMATION ON CLIMATE CHANGE TO FISH FARMERS   
Table 9 
SOURCE OF INFORMATION FREQUENCY PERCENTAGE 
EXTENSION WORKERS 2 1.9% 
FRIENDS ̸  NEIGBOURS 25 24.5% 
INTERNET 12 11.8% 
PERSONAL EXPERIENCE 35 34.3% 
NEWSPAPER  3 2.9% 
RADIO ̸  TELEVISION 15 14.7% 
NONE 10 9.9% 
TOTAL 102 100% 
Source: field survey 
Table 9 above shows different ways with which fish farmers can get information on climate change. 
This result shows that majority of the respondent got their information about climate change majorly through 
personal experience (34.3%), followed by friends or neighbours (24.5%), and radio or television (14.7%). The 
finding is in line with that of George (2010) where personal contacts, family and friends were the main sources 
of information on climate change. Similarly, Tologbonse et al (2010) found out that the most important 
information source on climate change was personal experience followed by radio and television. Farmers’ 
knowledge on climate change through personal experience was probably due to the fact that their livelihood 
seems to be seriously threatened. Result in table 9 shows that extension workers are the least source of 
information which has negative implication on extension administration and policy making since the knowledge 
of climate change impact is related to the availability of information on the phenomenon. 
 
PERCEPTION OF IMPACT OF CLIMATE CHANGE  
VARIABLES Mean  Std. Deviation  
Drastic change in weather condition 3.04 0.906 
Intensive sunshine 2.56 0.809 
Increased incidence of drought 2.29 0.860 
Increased incidence of flooding 2.86 1.847 
Increase temperature and heat waves 2.64 0.767 
Increased production of a specific 
kind of fish specie 
2.45 0.727 
Food insecurity 2.50 0.857 
Increased cost of fish production 2.34 0.728 
Source: field survey 
Data above shows the responses of fish farmers on the various impact or effect of climate change that 
they have notice, whereby 85.3% of the total respondents agreed that climate change has drastically change the 
weather, 66.7% also agreed that change in climate has cased intensive sunshine, while 50.8%, 69%, 28%, 78%, 
49%, and 58% agreed that climate change has cased increased drought, increased flooding, increased 
temperature, increased production of specific kind of fish specie, food insecurity and increased cost of fish 
production respectively. 
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ADAPTATIVE MEASURES WITH THE IMPACT OF CLIMATE CHANGE 
These are some ways in which fish farmers have been perceived to adjust to the various impact of climate 
change. Below is a statistic of these modes of adjustments.  
Strategies  Percentages  
Yes                            No 
Building ponds close to water sources 56.5                           43.5 
Digging wells or boreholes to supply water during dry period 38.8                           61.2 
Building shades to cover ponds during dry period 52.3                           47.7 
Building embankment to prevent flood water 61.5                           38.5 
Rearing of quick maturing fish species 52.6                           47.4 
Stocking fishes that are more favoured by climate change 80.0                           20.0 
Use of indoor fish production facilities e.g. circulatory system 15.2                           84.8 
Procurement of weather and water monitoring kits 85.0                           15.0 
Acquiring more information about climate change 60.0                           40.0 
 
Other strategies adopted e.g. building concrete ̸ tarpaulin ponds, preventive treatment of fish e.t.c.  
Source: field survey 
The above result indicates the various adaptative measures used by fish farmers, while some agreed that 
a particular methods is suitable, others disagree. More so, the great number of farmers (80.0%) agreed that 
stocking fishes that are favoured by climate change is one of the best methods of adapting to the impact of 
climate change, so also 85.0% and 61.5% respondents agreed that acquiring weather and water monitoring kits 
as well as building embankment to prevent flood water respectively are other good methods of adaptation.  
 
CONCLUSION AND RECOMMENDATION 
Climate change has been the most serious threat to aquaculture and fish production in new bussa, Niger state, 
Nigeria. Although farmers in the study area have knowledge of climate change, but this knowledge is not 
adequate enough as they (farmers) rely more on their personal experience rather than agriculture extension 
officer or the mass media as their main source of information about climate change. Furthermore, findings makes 
it clear that as a result of the change in climate, farmers have source for other means of coping with this change 
in weather to sustain their fish production e.g. erecting shade or cover over fish pond, digging boreholes or wells 
to provide water throughout dry period .e.g. So therefore, more indigenous adaptative strategies should be 
encouraged, more so more mass media enlightenment campaign should be made on the climate change, impact 
of climate change, and the effect and possible adaptation strategies of climate change 
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